The objective of the work was to study the microbiota of the conjunctival secretion of health professionals. Samples were collected from the clinically normal eyes of 40 health professionals in four different sectors, Proctology, General Intensive Care Unit (ICU), Male Ward, and Oncology of Hospital das Clínicas Dr. Augusto Leite, Aracaju, SE, Brazil. Ten professionals from each sector were selected. The samples were inoculated into various culture media: blood agar, Chapman agar, EMB medium (Teague), and Sabouraud dextrose agar with chloramphenicol. The bacteria most frequently isolated from all the sectors were Staphylococcus epidermidis (45.0%) and Bacillus sp (29.0%). The least frequent bacteria were Proteus sp (6.1%), Staphylococcus aureus (4.1%), Enterobacter sp (4.1%), Alcaligenes sp (4.1%), Citrobacter sp (2.1%), Moraxella sp (2.1%), and Proteus mirabilis (2.1%). Fungi were not isolated. These results confirm the continuous contamination of the conjunctival sac of these professionals by the external environment, while at the same time confirming that the mechanisms of local defence continue to be intact, preventing the fixation of invading microorganisms.
INTRODUCTION
The eye is a paired organ located in the orbital cavity whose function is to capture images that are sent to the cortical vision center (1) . The following structures protect the eye: conjunctiva, eyelids, and lacrimal apparatus (14) . The conjunctiva is a thin, transparent, smooth and humid membrane that covers and protects the anterior portion of the sclera (bulbar conjunctiva) and the inner part of the eyelids (palpebral conjunctiva) (14) .
The conjunctiva has a peculiar resident microbiota predominantly consisting of diphtheroids (Corinebacterium xerosis), Neisseria, Haemophilus-like Gram-negative bacilli (Morax-Axenfeld bacillus, a Moraxella species), staphylococci and non-hemolytic streptococci. The normal microbiota also includes Staphylococcus aureus, Propionibacterium sp, Peptococcus sp, Peptostreptococcus sp, Clostridium sp, Fusarium sp, and Cephalosporium sp (2, 3, 5, 6, 7, 8, 9, 11, 12, 13, 18) . When changes occur in the environment, commonly occurring microorganisms may temporarily become part of the transitory conjunctival microbiota, without causing damage. However, when a break occurs in the equilibrium between the resident and transitory microbiota, diseases may arise. These modifications mainly result from the indiscriminate use of eye drops containing antimicrobial agents or corticoids. Corticosteroids, in turn, by reducing host resistance may increase the virulence of species known to be pathogenic and may permit other species considered to be commensal to manifest virulence (16) .
Because of its constant exposure to the external medium, the conjunctiva is subject to intense microbial contamination.
Most microorganisms are removed by lacrimation, with only a relatively low-density microbiota being left behind, consisting of a reduced number of species (20) .
The control of ocular invasion by fungi, Gram-negative rods and bacterial of low pathogenicity depends largely on the mechanisms of immunity (16) . The eye is constantly bathed by tears, a fluid consisting of components such as lysozyme, lactoferrin, beta-lysine and IgG. The synergistic combination of these components has the ability to destroy bacteria, explaining the recognized antibacterial action of tears. Tears, in addition to representing a poor culture medium, mainly act in a mechanical manner, removing most of the microorganisms that invade the conjunctiva or the surface of the ocular globe through the lacrimal ducts towards the nasal fossae.
Bacteriologic investigations of clinically normal human eyes has demonstrated that the resident microbiota in the conjunctival sac is similar to the microbiota of nearby structures (9, 11, 12, 15) , with an exchange occurring between these floras (11) , although the levels of viable microorganisms may be quite low in the conjunctiva (9) .
Human beings -patients, hospital staff and visitors -represent the primary reservoir of normal human microbiota in the hospital. The secondary reservoirs of these microorganisms include all environments in which nutrients, humidity and temperature are adequate for their survival, such as hydrotherapy and dialysis equipment, equipment fitted with air humidifiers, nebulizers of all types, food kept at room temperature or at inappropriate temperatures, and others (20) .
Contact of the infectious agent with the host may be direct, indirect or by the projection of droplets (20) . Direct contact is established through contaminated hands. Transmission by indirect contact occurs when the infectious agent contaminates various objects, which later come into contact with the mouth, ocular conjunctiva, skin or mucosae of the host (20) . Mucus particles or saliva droplets directly expelled when a person sneezes, coughs or speaks represent a modality of transmission by direct contact since they imply an intimate association between two or more persons.
Transmission through a common vehicle, when the infectious agent goes from its reservoir to more than one host, usually occurs due to contamination of food, water, blood, intravenous solutions or germicidal preparations (20) .
Pseudomonas, Flavobacterium, Acinetobacter, Serratia, Enterobacter and Klebsiella can actively multiply in water, and Pseudomonas can reproduce even in distilled water (20) .
Hospitals should be considered insalubrious by definition. They differ from other habitats by the intensive use of chemotherapeutic antibiotics which select multiresistant samples normally not encountered in the community (20) .
Therefore it is important to study the modifications that occur at the conjunctival microbial flora level in persons who work in the hospital environment.
The objective of the present investigation was to study the microbiota of the conjunctival secretion of health professionals and to determine its changes by comparing it to the microbiota of persons who do not work in a hospital environment, as reported in the literature.
MATERIALS AND METHODS
Isolation and identification of the microorganisms. Samples were collected from the clinically normal eyes of 40 health professionals (physicians, nurses and nursing attendants) in four different sectors (Proctology, General Intensive Care Unit, Male Ward, and Oncology) of Hospital das Clínicas Dr. Augusto Leite, Aracaju, SE, Brazil. Ten professionals from each sector were selected at random on a volunteer basis. The material was collected with sterile cotton swabs and transported in tubes containing 0.83% saline solution at room temperature. A direct examination was immediately performed using Gram and AlbertLaybourn stains. New samples were collected from only 8 of the 12 volunteers showing alterations in the microbiota. The material was inoculated into various culture media: blood agar, Chapman agar, and EMB medium (Teague-Difco). Plates were cultured at 37 o C and observed daily over a period of 48 hours. Plates containing Sabouraud dextrose agar with chloramphenicol were inoculated and incubated at 28°C and observed over a period of two weeks for the determination of the development of fungi. After culture the colonies were replated into tubes containing slanted simple agar, or glucose broth according to the presumptive identification of the group, and left to grow at 37 o C for 24 hours. Gram staining was then performed. After Gram staining the isolates were divided into Gram-negative bacilli, Gram-negative diplobacilli, Gram-positive bacilli, and Gram-positive cocci and submitted to the appropriate biochemical tests for identification. The isolated taxa were identified according to classical keys and tables available in the literature.
RESULTS
Among the 40 volunteers tested, 18 (45.0%) presented positive microbial growth. Ten (55.5%) presented only one genus, 2 (11.1%) presented two genera, 3 (16.6%) three genera, 2 (11.1%) four genera, and 1 (22.2%) five different genera of bacteria.
The bacteria most frequently isolated from all the sectors were Staphylococcus epidermidis (45.0%) and Bacillus sp (29.0%). The least frequent bacteria were Proteus sp (6.1%), Staphylococcus aureus (4.1%), Enterobacter sp (4.1%), Alcaligenes sp (4.1%), Citrobacter sp (2.1%), Moraxella sp (2.1%), and Proteus mirabilis (2.1%) ( Table 1) .
The bacteria most frequently isolated from the Sector of Proctology was S. epidermidis (44.4%), followed by Bacillus sp (25.0%), Proteus sp (8.3%), S. aureus, Enterobacter sp, and Alcaligenes sp (5.5%). Proteus mirabilis and Citrobacter sp were the least frequent bacteria (2.7%) (Fig. 1) . Bacillus sp and S. epidermidis (40%), were the most frequent microorganisms isolated in the General ICU followed by Moraxella sp (20.0%) (Fig. 2) . In the Male Ward only S. epidermidis (75.0%) and Bacillus sp (25.0%) were isolated (Fig. 3) . In the Sector of Oncology the most frequent bacteria isolated was Bacillus sp (50.0%) followed by Proteus mirabillis and S. epidermidis (25.0%) (Fig. 4) . Only three subjects among eight repeated samples showed alterations involving bacteria of different genera (Table 2) .
Fungi were not isolated. continuous contamination by the external environment, while at the same time confirming that the mechanisms of local defence continue to be intact, preventing the fixation of invading microorganisms. However, any type of immunologic disequilibrium may trigger serious infections of difficult treatment since exposure is continuous and the microbiota of the hospital environment is peculiar and rich in pathogens especially resistant to several chemotherapeutic agents. Recent studies on persons who use contact lenses have detected quantitative alterations in the conjunctival microbiota (3, 10, 17, 19) . This finding should motivate research on the extent of alteration in persons who work in hospital environments and use contact lenses since the constant exposure to this environment may cause quantitative changes which, added to qualitative changes imposed by the use of the lenses, may increase the possibility of developing diseases.
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DISCUSSION
The high frequency of Staphylococcus epidermidis isolated from conjunctival secretion confirms the data obtained by most authors (3, 5, 8, 13) and the data obtained in a study with 45 students of the basic cycle of the Centro de Ciências Biológicas e da Saúde of the Universidade Federal de Sergipe, without any contact with hospital environment (20) . Staphylococcus epidermidis was the only bacteria isolated from twenty students (44.4%) of the group studied.
The bacteria of the genus Bacillus and of the genus Enterobacter detected here, as well as Alcaligenes sp, Proteus sp, Proteus mirabilis and Citrobacter sp, are not cited in the literature as belonging to the normal conjunctival microbiota. Fahmy et al. (4) , in a study of the conjunctival microbiota of the normal eyes of 200 subjects, isolated Gram-negative bacilli (Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae, Proteus morgani, Bacterium nitratum, and Enterobacter cloacae) which they considered to belong to the normal conjunctival microbiota. These investigators, however, did not consider the occupation of each subject.
Of the 18 positive samples (corresponding to 18 employees in the 4 sectors of the hospital), 12 showed a modified conjunctival microbiota compared to the composition considered normal on the basis of the literature, and on the results obtained for one group of students (6) . In this group, considered for us as control group, only S. epidermidis was detected in the conjunctival sac of the subjects.
In the present study, a new collection could be obtained from only 8 of the 12 volunteers showing alterations in their conjunticval microbiota since the remaining four employees no longer worked in the same institution. The objective of the repeated collection was to determine the maintenance of the alterations observed and thus conclude this stage of the study. Of the 8 repeated samples, only 3 showed alterations involving bacteria of different genera compared to those isolated in the previous collection (Table 2) . These results confirm the 
